THE use of the word " epidemiology " and the concept of what epidemiology as a discipline may encompass has varied widely since the days of Peter Panum and John Snow. There are today many differing definitions of the word, but nearly all workers in the field will agree on one element of the definition:
The word " epidemiology " by etymology refers to the study of something " which is thrust upon the people." There are still some who insist that epidemiology deals only with epidemics of infectious diseases, but current usage suggests that most workers would now agree that epidemiology deals with " the fundamental questions as to where a given disease is found, when it thrives, where and when it is not found . . . in other words it is the ecology of disease " 1 without regard to whether the disease is believed to be infectious. Frost gave an analytical definition when he wrote that epidemiology " includes the orderly arrangement of facts into chains of inference which extend more or less beyond the bounds of direct observation."2 His definition might be called the essence of the " epidemiological method " except for the fact that it has been used by the physician since the time of Hippocrates to arrive at his clini- cal diagnosis. Thus, today, the epidemiological approach is used to explore certain relationships in health and disease which, with present technological methods, cannot be observed directly. In addition to the many studies of the infectious diseases, there have been epidemiological studies in the fields of nutritional imbalance, metabolic disorders, occupational hazards, accidents, cancer, and rheumatic fever-to mention only a few.
In the field of cardiovascular diseases, studies using the epidemiological method have led to findings of considerable practical importance for prevention and treatment. Mention may be made, for example, of the studies of nutritional diseases, such as beriberi, pellagra, and scurvy, and of the infectious diseases such as syphilis, hemolytic streptococcal infections, and streptococcus viridans bacteremia. Rubella and other virus diseases have been implicated as etiological factors in congenital malformations of the heart, but further epidemiological study is still required to establish these relationships beyond the possibility of reasonable doubt.3 Even in rheumatic fever, where fundamental etiology is still obscure, epidemiological studies have helped to demonstrate the relationship of streptococcal infection to subsequent rheumatic activity, and this has led to the adoption of control measures which show great promise:4
It should be pointed out, however, At this point it is well to present in outline the principal considerations which guided the development of the study, and led ultimately to its location in Framingham, Mass.
The study is focused on arteriosclerotic and hypertensive cardiovascular disease, because these are the most important of the cardiovascular diseases and the least is known about their epidemiology. As a working hypothesis it is assumed that these diseases do not each have a single cause (as is the case in most infectious diseases), but that they are the result of multiple causes which work slowly within the individual. It is recognized that, for the most part, specific and unambiguous tests for precise diagnosis of the early stages of these diseases arelacking.
Based on these general considerations, the following research plan was developed. A group of randomly selected persons in the ages where arterioscleroticand hypertensive cardiovascular disease are known to develop is selected for study. Based on as complete a clinical examination as feasible, there are selected out of this initial group those persons who are free of definite signs of these diseases. These persons will be termed the normals, and they will be observed over a period of years until a sizable number are found to have acquired thediseases. At that time a search is made for the factors which influenced the development of disease in the one group and not in the other.
As one by-product of this investigation it will also be possible to study the efficiency of various diagnostic procedures in finding heart disease or as indicators of the subsequent development of heart disease. (These findings, of course, have important bearing on the question of including tests for heart disease in mass screening programs.) A second by-prod--uct will be data on prevalence and incidence of cardiovascular diseases.
With Perhaps the most important of the committees, however, is the Neighborhood Organization Committee. It has been the aim that every participant in the study should come into it on the basis of an invitation from someone he knows, and in whom he has confidence, and further that the-invitation should come from a person who has been through the clinic. At the start, therefore, examinations in the clinic were offered to all members of the committees and these, in turn, passed word of the study on to other members of the community who were encouraged to volunteer for examination. From these volunteers a set of neighborhood committees has been selected. To those committees falls the all-important job of inviting the initial participation of the selected individuals and later stimulating co6peration in return for follow-up observation.
Up to the present time, use has been made of standard publicity channels to inform the people about the program. However, as we discovered from sam-pling of opinion of persons volunteering for the study, the most valuable public information has come through word of mouth. The community has accepted the program as its responsibility, and recognizes that when people participate they make a real contribution to medical research. It 1. An extensive medical history including: a. Family history of cardiovascular disease in mother and father, siblings, and children.
b. A detailed past medical history of diphtheria, scarlet fever, sore throat, rheumatic fever, various chronic diseases, operations, thyroid diseases, presence of transient or permanent hypertension, heart murmurs, and "heart attacks"; previous diagnoses of angina pectoris, limitation of activity due to heart disease, congenital heart disease, heart failure, vascular disease of any kind, enlarged heart, " nervous heart," pericarditis; and the history of any previous kidney disease, renal or hypertensive complications of pregnancy, or of any menopausal symptoms.
c. Careful questioning for any current symptoms of heart or pulmonary diseases including cough, dyspnea, hemoptysis, smothering sensation, palpitation, chest pain and discomfort, edema, and phlebitis, etc.
d. Personal habits of the individual, including number of hours of sleep, amount of tobacco and alcohol consumed.
e. Average weight at five year intervals, beginning at age 25.
f. History of peptic ulcer, chronic colitis, nervousness, headache, and other symptoms suggestive of emotional upset.
g. Use of drugs or medicines. 2. A careful, detailed physical examination performed independently by at least two phvsicians, aimed at detecting cardiovascular abnormalities or diseases related to the cardiovascular system, and measurement of characteristics which may be related to such disease including:
a. Height, sitting and standing, weight, antero-posterior diameter of chest, chest circumference, waist circumference, vital capacity, estimate of body build, color of eyes and hair, AMERICAN JOURNAL OF PUBLIC HEALTH March, 195I and distribution of hair and degree of baldness.
b. Skin color and degree of freckling, the presence or absence of sweating, clubbing of fingers and toes, cyanosis, exophthalmos, arcus senilis, xanthelasma, thyroid enlargement or tumors, chest deformity, and evidence of pulmonary disease.
c. Examination of the heart itself including description of heart sounds, murmurs, abnormal rhythm, blood pressure determinations on admission and at time of discharge, and at intervals during the examination by each of the examining physicians.
d The choice of a sampling plan for this study was dictated by a number of considerations, some of which have already been suggested. The number of cases which could feasibly be studied-6,000 -was much smaller than the adult population. Therefore, some method had to be introduced to select persons and avoid the unknown biases of self-selection. The total sample had to be allocated in such a way as to yield the maximum information over the period that the study was to be carried out. And the plan had to be such. that it would be acceptable to the comnmunity, and could be carried out through the community organization.
One important decision which had to. be reached concerned the age range of the study population. Clearly, if only a very young group was studied, only a very small number would develop arteriosclerotic or hypertensive cardiovascular disease even in 10 to 20 years' time. On the other hand, in the very old group there would be too large a proportion with preexisting cardiovascular disease. To balance these two effects, the age group 30 through 59 was selected for study. The population in this age range was approximately 10,000. If 6,000 of this group were taken into the study, with the age-sex distribution existing in the town, it could be predicted (on the basis of the criteria of the study and tentative data available from a small volunteer group) that roughly 5,000 would be free of cardiovascular disease at the time of initial examination. Of these 5,000 it was estimated that approximately 400 would be found to have cardiovascular disease at the end of the 5th year after the initial examination, 900 at the end of the 10th year, 1,500 at the end of the 15th year, and 2,150 at the end of the 20th year. (These numbers include, of course, persons who would be dead of the disease at the end of the specified period.) These numbers appeared to be large enough to insure statistically reliable findings, though it is recognized that even this number of cases will not be sufficient to carry out all of the detailed analyses which will suggest themselves in the course of the study.
There The Executive Committee advised that it would be desirable not to break up families-that is, if one member of a family was to be brought into the sample, all other family members resident in the same household should also be brought in, provided they were within the eligible age limits. This has been arranged, and the sample has been drawn in systematic fashion from a list which is first stratified by family size and by precinct of residence, and then arranged in serial order by address.
The sampling ratio is two-thirds, which will yield approximately 6,600 names. This is 10 per cent over the number required for the study in order to provide for losses through refusal or by movement out of the town before examination.
As the description of the examination suggests, a formidable mass of data will be available when the initial examinations have been completed early in 1952, and this will increase as follow-up examinations are carried out through the years on the normal group. Analysis of the data will proceed at each stage of data collection. When initial examinations have been completed, it will be possible to abstract prevalence data of considerable interest. It will also be possible to proceed with a study of the contribution which various elements of the total examination make in the determination of a final diagnostic impression. Analysis of this type will, for example, give a basis for determining the relative efficiency of the miniature chest x-ray, or of certain electrocardiographic leads, as diagnostic tools as compared with the total examination. In this area, some tentative data based on the group of volunteers already examined will shortly become available. Another important type of information will be -data on the range of values-of various' diagnostic tests for " normal" populations, which have not hitherto been available in medical literature.
The more truly epidemiological parts of the analysis are essentially retrospective and must wait the passage of time. At the end of 5 years a portion of the base population, which was normal at the time of initial examination with respect to the diseases studied, will have passed the borderline into definite abnormality, and a few will have died. At that point it will be possible to study the differences, as of the time of the initial examination, between those who remained essentially normal, and those who subsequently became abnormal (or diseased). From this study it should be possible to test a number of hypotheses with respect to factors associated with the development of arteriosclerotic or hypertensive cardiovascular disease. As the abnormal group increases in size with the passage of time, such differences as are found to exist can be determined with increasing statistical reliability. For the group which becomes abnormal, the rate of progression of disease can be measured, and from the entire group there will be data which will yield estimates of incidence of arteriosclerotic and hypertensive cardiovascular disease for a more representative population group than has hitherto been studied.
